The research was carried out with small indigenous fish species (SIS) named mola (Amblypharyngadan mola) in monoculture system to intensify production in farmers' homestead ponds with 50% household women involvement during June to December, 2016. Brood mola was stocked at the rate of 2, 4 and 6 m -2 with three replications in each treatment. Supplementary feed (27.1% protein) consisted of commonly available agricultural by-products was provided daily at the rate of 2% of the total biomass along with natural feed as mola is planktivorous species. Seven different water quality parameters were measured fortnightly and found within cultivable range. Gross production of mola were obtained 520.59±23.4, 599.06±258.87, 1063.94±42.87 kg ha -1 from T1, T2 and T3, respectively after 4 months' culture period. The yield of T3 was significantly greater (P < 0.05) than T1 and T2. The highest gross production was obtained in T3 where stocking density was 6 brood mola m -2 .
Introduction
Bangladesh is a small dense populated country where protein demand is increasing with population inflation. As a developing country, fishes are the main sources of animal protein to most of the rural Bangladeshi's (DoF, 2012) . Small indigenous species (SIS) are enrich with micronutrients like vitamins and minerals. Result of different research showed deficiency of vit-A is wide spread in Bangladesh particularly in women and children (Micronutrient Initiative/UNICEF, 2004) .
Small indigenous species like Amblypharyngodon mola, nationally known as Mola is important component in the diet of the rural people in Bangladesh (Roos et al., 2002) , which is not only an important source of protein but also rich source of a range of other essential nutrients. Rahman (1989) mentioned that A. mola is widespread in the rivers, streams, beels, ponds and inundated fields throughout Bangladesh. Usually brood mola is using in the present well adapted polyculture practice (Alim et al., 2004; Kunda et al., 2008; Wahab et al., 2003) . To date, there is no information about monoculture and induced spawning of mola in commercial hatchery of Bangladesh. Polyculture of carp species, prawn with SIS in homestead ponds is highly successful and well adapted in Bangladesh (Kohinoor et al., 2007) . Vast number of small seasonal ponds in Bangladesh are often owned by poor or marginal farmer are typically underutilized resource for fish production which are a natural habitat for Mola and potentially suitable for its culture (alone or in combination with other species) (Roos et al., 2002) . Mola is culturally accepted and affordable food for rural poor but declining capture fisheries in Bangladesh have decreasing accessibility. Mola in home stead aquaculture is suitable for home consumption as frequent harvesting (weekly/ even daily) is possible since it reproduces in pond. Once stocked, planktivorous mola (Mondal and Kaviraj, 2013) can reproduce 2-3 times in a year within homestead ponds and the new offspring become adult just after 3 to 5 months. Therefore, frequent harvesting could be done over the production cycle allowing for home consumption as well as sell. So, mola culture can be compared to home gardening, which is promoted as a strategy to combat vitamin and mineral deficiency (Helen Keller International, 1994) . Gupta (1990) reported that in Bangladesh, rural women engage in subsistent aquaculture, which has helped in improving the quality of their families' lives. Considering the above circumstances, the present study was designed to optimize the stocking density of mola in monoculture system and develop women friendly monoculture of "mola" in homestead ponds to increase nutritional and economic benefit for the rural poor.
Materials and Methods

Study period and area
The experiment was carried out for six months during June to December, 2016. The study was conducted in farmers' homestead ponds (about 81 to 162 m 2 ) at Fultola, Batiaghata Upazila, Khulna.
Experimental design
Three different stocking densities of mola (A. mola) was maintained as same treatment with three replications in homestead ponds for monoculture system (Table 1) . 
Pre stocking management
Firstly, nine different farmers' ponds were selected and 50% female farmer's was also involved for the experiment. Maximum ponds were well exposed to sunlight and free from aquatic vegetation. The area of pond was ranged between 80 to 160 m 2 at a water depth maintained between 1.2 to 1.5 m during the experimental period. Pond preparation was conducted before 10 days of stocking. Secondly, at the beginning, ponds were renovated and cleaned of aquatic vegetation. All unwanted fishes and other aquatic organisms were eradicated by repeated netting and by applying rotenone at the rate of 25 kg ha -1 m -1 . Pond dikes were repaired using the excavated bottom soils. The weeds of embankment were also cleaned manually. Surroundings of all ponds were fenced by 1 m high nylon net to prevent the entry of fishes, snakes and other predators. Then ponds were treated properly with lime at the rate of 250 kg ha -1 after 3 days. Finally, after 4 or 5 days of liming, initial fertilization was done with urea, TSP and organic fertilizer at the rate of 50 kg, 25 kg and 250 kg ha -1 , respectively. In addition, the mixture of molasses (30 kg ha -1 ) and yeast (400 g ha -1 ) was spread to the ponds to increase primary productivity after 24 hours' fermentation.
Stocking management
Brood mola were collected from the homestead pond of local farmers of Batiaghata Upazila, Khulna in August 2016. Ponds were stocked with fishes about four days after fertilization. Transportation was done in the early morning in oxygenated polybag. Before stocking, brood mola were acclimatized. After that, three treatments T1, T2 and T3 were stocked with mola at the density of 2, 4 and 6 individual m -2 . During stocking, the average ratio of male and female mola was 1:1.65. Initial length and weight of brood mola were measured before releasing into the pond. The mean initial weight of mola was 3.30±0.03 g, 3.45±0.06 g and 3.31±0.04 g in treatment T1, T2 and T3, respectively.
Post stocking management
Proper post stocking management is needed for better production of culture species. Water quality measurement and sample collection were made between 07:00 -10:00 am on each sampling day. Throughout the experimental period, the water quality parameters such as temperature (°C); transparency (cm); dissolved oxygen (mg L -1 ); pH, alkalinity (mg L -1 ) ammonia-nitrogen (mg L -1 ); Nitrate-nitrogen (mg L -1 ) were recorded fortnightly. Lime was applied fortnightly at the rate of 60 kg/10 4 m 2 to keep the water clean and reducing the probability of disease outbreak. Besides that, Urea (20 kg/10 4 m 2 ) and TSP (10 kg/10 4 m 2 ) were applied weekly and fermented mixture of molasses (30 kg/10 4 m 2 ) and yeast (400 g/10 4 m 2 ) applied fortnightly in the pond for increasing natural food. Moreover, regular supplementary feed was applied for rapid growth and higher yields of fish.
As the experiment was conducted, fish were fed daily at the rate of 2-3% body weight throughout the experiment. Half of the required food was applied in the morning at 7-8 am and the rest half in the evening at 5-6 pm. Fish sampling was conducted at fortnightly intervals to know biomass and growth. To catch all size of mola fish a fine meshed seine net was made for sampling. To count the size distribution of mola, 100 g fishes was randomly taken as representative from the total sampled fish. Size distribution of mola was divided into larvae, <1, 1-2, 2-3 and >3 g of weight.
Harvesting
After maintaining four months' culture period, fish was harvested in December, 2016. The fishes were caught by fine meshed seine net. The harvested fishes were counted and their lengths and weights were measured.
Statistical analysis
The data collected during experiment were recorded. For statistical analysis of data, a oneway ANOVA (Analysis of Variance) were done by using the Microsoft Excel 2013. Significance was assigned at the 5% level. Means were given with ± standard error (SE).
Results and Discussion
Water Quality Parameters
Water quality parameters were analyzed to observe any appreciable changes that might have occurred in response to different treatments. Various physical, chemical and biological parameters of pond water were determined under treatment T1, T2 and T3. All parameters were more or less within the acceptable range for fish culture. No significant difference (P> 0.05) was observed among the different treatments in one-way ANOVA test. Water quality parameters in different treatments have been presented in Table 3 . Many researchers concluded more or less similar findings as the recent research (Mairs, 1966; Boyd, 1982; Wahab et al., 1995; Huq et al., 2004; Alim, 2005; Rahman, 2005; Kunda et al., 2008; Hoque et al., 2014) .
Size distribution, growth and biomass of mola
Size distributions of mola during the experimental period in homestead ponds are shown in Fig. 1.   Fig. 1 . Size distribution of 100 g mola among three treatments.
Brood mola was stocked in early August, therefore larvae and small mola of sized <1 g and 1-2 g were absent in middle of August while in last August mola larvae <1 g was seen in the net during sampling in all replications of three treatments. Therefore, in the next successive months, all size range mola were found during the sampling. The mean number of fry mola ± SD was increased from 95.67±7.10 to 150.33±1.53 individual/100 g mola during middle of August to till last September in T1, then a slow downward trend showed in the distribution pattern of mola larvae end up with 97.67±1.53 individual/100 g mola in the last November in T1. Same pattern of distribution mola larvae were also observed in T2 and T3. But in case of mola larger than 3 g, the mean number ± SD was increased in last August and September, but decreased in the following months in T1 (Fig. 1) . Similar pattern of same sized mola distribution were also observed in T3 with pick in last August and October. In case of T2, trend was not similar to that of other two treatments as may be seen in Fig. 1 . The mean number ± SD of mola larger than 3 g was found to increase in middle August and September but then gradually deceased in the following months. The total biomass of mola in T3 was found to vary significantly higher than those of T1 and T2 (P<0.05). The biomass of mola showed an increasing trend with time. The biomass was found higher in all sampling in T3 where brood mola stocking density was 6 m -2 . The biomass of mola in T3 was 253.67 kg haul -1 ha -1 higher than that of T1 and T2. (Fig. 2) . Mamun et al. (2004) have reported high feeding intensity in A. mola but have not correlated it with breeding periodicity. Piska et al. (1991) have reported that feeding intensity is low during the spawning season and high during pre-spawning and post-spawning period of A. mola; this observation has later been supported by Suresh et al. (2007) , Gupta and Banerjee (2013) and Mondal and Kaviraj (2013) . Piska and Waghray (1986) also have reported high incidence of empty guts coincided with the spawning season of A. mola. Most of the homestead ponds in the present research were situated in the shady area near the farmer's residence. Phytoplankton growth might be hindered due to absence of adequate light despite of enough application of fertilizers, which could be a major reason of unexpected low production.
Production statistics of mola
The production at harvest of each treatment of T1, T2 and T3 were higher than their stock. At harvest, the total production of T3 was significantly higher (P<0.05) than those of T1 and T2. But the total production of T2 and T3 were also showed significant difference (P>0.05).
The total production of T1, T2 and T3 harvested were 520.59, 599.06 and 1063.94 kg/10 4 m 2 , respectively. The stocking and production statistics of mola during the experimental period in homestead ponds represented in Table 4 . The numbers of harvested mola per sq.m was higher in T3 than other two treatments and showed significant difference (P>0.05) than other two treatments. The yield of mola over a period of four months from T1, T2 and T3 were 520.59, 599.06 and 1063.94 kg ha -1 , respectively. The total production of mola in T3 was found to vary significantly higher than those of T1 and T2 (P<0.05). The highest percentage of production was obtained from T3, which was 49% higher than that of T1 and T2.
Some of the notable works are Asadujjaman et al. (2013) , Ameen et al. (1984) , Akhteruzzaman et al. (1990) and Hossain et al. (1997) . The total productions of mola varied among three treatments, which indicated that there was an effect of stocking density on the growth performance and production of mola.
In the present experiment, the mean final production of mola in three different treatments of homestead ponds were 520.59±23.40, 599.06±258.87 and 1063.94±42.87 kg ha -1 , respectively. The mean final weights of mola in T1, T2 and T3 of homestead ponds were 1.35±0.03, 1.66±0.06, 1.27±0.04 g, respectively, probably due to huge number of small mola or larvae in T3 than others. Besides that, final harvesting was conducted in last winter, season could be another factor of lower production than expected one. Mustafa (1991) reported the mean weight of mola and punti were 3.03 and 7.65 g, respectively in his monoculture experiment. On the other hand, Kohinoor et al. (1998) mean weight of mola in polyculture system was 0.74 g, whereas, Hasan (1998) in his polyculture experiment with small fish observed the mean weights of mola, punti and chela as 1.10, 3.69 and 1.80 g, respectively. In the present experiment, mean production of mola was 520.59±23.40, 599.06±258.87 and 1063.94±42.87 kg ha -1 per 4 months which were much higher than the findings of Asadujjaman et al. (2013) as well as Mustafa (1991) who reported to achieve an estimated production of 1,592 kg ha -1 yr -1 from monoculture of mola. Ameen et al. (1984) obtained a production of 1.75 tons' ha -1 of mola (A. mola) in mono culture. Rahmatullah et al. (1998) reported to obtain a net yield of chapila to be 92.13 kg ha -1 and mola to be 57.88 kg ha -1 per 3 months. The fish production as obtained in the present experiment was higher than to all the above mentioned findings. Production of T2 of the present research could be higher if two ponds (T2R1 and T2R2) were not situated in fully shady area. Probably this is the main reason behind lower production in T2 in Botiaghata homestead ponds. During harvesting the major portion of mola was larvae and small fish. If all the small fishes get opportunity to become marketable size (2-5 g), then production could be raised 3-4 folds than the present production. Brood mola was stocked in early August, which missed the early spawning season of mola. Mola started spawning in early monsoon when heavy rain falls occur. If brood mola could be stocked in early monsoon (May to June), production might become much higher.
Cost-benefit analysis
The total production costs, income and benefit are presented in the following Table 5 . Average income was found 1,81,965.83±7,3420.89 BDT ha -1 . Average benefit was found 13,604.83±7,3420.89 BDT ha -1 . Very little amount of benefit was found in this monoculture system than other culture systems though there is a great opportunity for mola culture. This type of culture practice is only suitable for household consumption and nutritional benefit not for economic benefit. Table 5 . Fish production, gross income and benefit.
Issue
Avg. Production (kg/10 4 m 2 /4 months) Avg. Income (BDT/4 months) Mola 727.86±293.68 1,81,965.83±7,3420.89/-Avg. production cost -1,68,361/-Avg. Benefit -13,604.83±7,3420.89/-However, if we stocked fish in first spawning time, we will get twice or thrice production more than present production and we will be economically benefited through this culture system. Farmers can apply simple culture technique of mola with a little input over short period with both natural and minimum supplementary feed. Finally, the poor people may get a chance to consume them readily and sale in the market to earn additional money.
